The main reasons for creating the Silesian Cardiovascular Database (SILCARD) were as follows: 1) collection and analysis of all epidemiological data as well as diagnostic and therapeutic procedures in patients with CV diseases, and 2) assessment of short-and long -term prognosis. The data come from hospital departments and outpatient clinics and cover the period from 2006 to 2014. They contain information on cardiovascular hospitalizations and outpatient visits. The analysis covers the entire population of the Silesian region inhabited by 4.6 million people.
The aim of this study was to present a cross--section analysis of patients hospitalized with major CV diseases.
PATIENTS AND METHODS
The SILCARD database was based on the agreement between Silesian Centre for Heart Diseases in Zabrze and the Regional Department of National Health Fund in Katowice to conduct a comprehensive analysis of patients with CV diseases in the Silesian Province.
The inclusion criteria were as follows: each hospitalization at a department of cardiology, cardiac surgery, diabetology, or vascular surgery and hospitalization with a CV diagnosis at a department of internal medicine or intensive care. The exclusion criteria were hospitalizations of patients living outside the Silesian Province and patients younger than 18 years on admission.
All hospitalizations fulfilling the enrollment criteria in the years from 2006 to 2014 were included in the registry. The initial hospitalization obtaining a complete epidemiological picture, is fragmentary. 2 There are many causes of excess mortality in the groups of young and middle -aged patients in Poland. However, in order to gain full knowledge on this topic, it is necessary to collect reliable information on the prevalence of individual diseases, methods of treatment, and prognosis. The incomplete data published to date come from single -center, multi -center, or national registries and randomized trials. Such data do not allow us to look at the problem from the population perspective, as they concern only selected patient groups and treatment methods. The analyses are usually focused on a single disease entity, and data concerning long -term prognosis are often lacking. The available data do not allow for a wide and complex assessment of the extent of the problem. Therefore, strategic planning is difficult. It should be noted that the health status of the society is monitored by numerous national institutions. In Poland, the National Health Fund is in possession of an extensive database. It is currently the only public payer that requires reporting on all important disease entities and procedures according to the ICD -10 and ICD -9 classifications. Previously, the National Health Fund data were used to analyze the effects of the management of myocardial infarction.
3 Interestingly, there are only a few complete elaborations on the entire spectrum of CV diseases in the world literature. 4 Statistical analysis Mortality and repeated hospitalizations in a 12 -month follow -up were analyzed according to the first hospitalization of the given patient. Other calculations were performed according to the analysis of all hospitalizations. Descriptive statistics was applied. Compilations were generated directly from the Oracle database using the SQL Developer tool. An Excel spreadsheet was used for graphic data development. Continuous variables were compared using the 1 -way analysis of variance. The differences in the number of patients and mortality over the years were verified using the χ 2 test for trend in proportions. Mortality data were adjusted for age (per 10 -year groups) and sex using the entire SILCARD population as a reference. A P value of less than 0.05 was considered statistically significant. The average length of hospital stay decreased from 9.2 ±8.1 to 7.5 ±6.8 days (P for trend <0.001). Similarly, the overall readmission rate dropped from 28.1% in 2006 to 24.6% in 2014 (P for trend <0.001). In -hospital and 12 -month mortality in the entire group of patients with CV diseases was 6.7% and 14.5%, respectively, with no important change over the 9 -year period (FIGURE 3). TABLE 2 presents the distribution of CV hospitalizations according to primary diagnosis. The most frequent causes of hospitalizations were heart failure (20%) and stable coronary artery disease (CAD; 18.5%). Over the years, the number of hospitalizations due to heart failure, aortic stenosis, and pulmonary embolism significantly increased, whereas the number of hospitalizations caused by arterial hypertension decreased. Standardized in -hospital and 12 -month mortality for patients with different CV diagnoses is shown in TABLES 3 and 4. The highest 12 -month mortality was noted in patients with heart failure and pulmonary embolism (>30%). Except for infective endocarditis, aortic stenosis, arrhythmias and conduction was defined as an admission for CV causes, including a potential transfer to another department or hospital. This hospitalization constituted the baseline for follow -up. If the time between hospital discharge and the following admission due to the diagnosed CV disease was shorter than 1 day, both hospitalizations were treated as one.
RESULTS
All data were anonymized. Matching information concerning the individual patient was possible through the hospital register number and encoded national personal identification number (PESEL). Data analysis was conducted at the Science Department of Silesian Centre for Heart Diseases and the Department of Biostatistics of the Medical University of Silesia, Katowice, Poland, according to regulations (Security Policy as of September 1, 2015) . The individuals involved in data collection and work up signed a confidentiality clause. Data flow is shown in FIGURE 1.
The analyses were conducted as follows: 1) according to the first hospitalization of the patient, depending on primary and/or concomitant diagnosis (ICD -10), where each next hospitalization was analyzed as an event (analysis of first -time hospitalizations); 2) according to the first hospitalization of the patient depending on primary and/or concomitant diagnosis (ICD -10), where all hospitalizations in a given year were included but not counted as an event (analysis of all hospitalizations); 3) diagnostic and therapeutic procedures were analyzed according to the ICD -9, presenting all of them together or attributing to each of the patients with a given disease entity.
The reported data come from 310 hospital departments and 1863 outpatient clinics. They contain information on 487 518 patients and 956 634 cardiovascular hospitalizations.
In this study, we analyzed the number and location of hospitalizations, distribution of disease disturbances without atrial fibrillation, as well as diseases of the aorta, peripheral arteries, and veins, a uniform decrease of 12 -month mortality was observed. No significant improvement was observed in patients with pulmonary embolism over time. Despite a significant drop in 12-month all -cause death rate, mortality remained unacceptably high in patients with heart failure, stable CAD, myocardial infarction, and atrial fibrillation. Again, in the 12 -month follow -up, no improvement was seen in patients with pulmonary embolism, infective endocarditis, arrhythmias other than atrial fibrillation, or aortic and peripheral vascular diseases.
DISCUSSION CV diseases continue to be the main cause of death and disability in Poland. It is estimated that they cause about 50% of all deaths. 6 Despite the improvement observed in recent years, the standardized death rate due to CV causes still remains higher compared with that in most European Union countries, and it is expected to increase in the near future. 7, 8 In order to develop preventive actions in the fastest and most comprehensive way, reliable data showing the trends and dynamics of changes in recent years are needed.
It is particularly important to collect such data because their analysis allows assessment of the impact of guideline implementation on the outcome. In addition, while randomized controlled trials form the basis for international guidelines, patients included in the trials may differ from those seen in daily practice. Therefore, registries that contain more representative groups of patients allow a more comprehensive assessment of patient management and outcome. For these reasons, the European Society of Cardiology and the American College of Cardiology/ American Heart Association have been compiling registries of most CV diseases (Euro Heart Survey and American College of Cardiology -National Cardiovascular Data Registry). 4, 5 Our data enable presentation of secular trends in CV hospitalizations and outcome over the 9 -year period from 2006 to 2014. Our approach is similar to that of Modig et al. 9 They also used the information reported to the national insurer according to the ICD -10 and ICD -9 classifications. Similarly, they presented trends for the prevalence of CV diseases and related fatality rates over the years, depending on age and sex.
Our study showed that the total number of hospitalizations due to CV reasons did not significantly increase over the years. Although the mean age of hospitalized patients had increased by 4 years, in -hospital and 12 -month mortality rates remained stable. It should be noted that since 2011 the number of patients with CV diseases hospitalized in specialist cardiology departments has been higher than that in internal medicine departments. Importantly, the average length of hospital stay over the years was reduced by more than 1 day. This trend has been observed in recent .7) 1737 (1.6) study that its prevalence has increased over the years. 18 In the United States, the hospitalization rate increased between 2000 and 2010 by 23%. 19 In our study, the hospitalization rate due to atrial fibrillation was the highest in the years from 2006 to 2008 and then remained stable for the subsequent years. Most probably, however, the prevalence of atrial fibrillation will continue to increase with population aging. 20 In addition, Qvist et al 21 have suggested that despite the decrease in the number of hospitalizations due to the arrhythmia itself, the number of its complications, such as heart failure or stroke, is actually increasing. In contrast to atrial fibrillation, the hospitalization rate of patients diagnosed with any arrhythmia other than atrial fibrillation has increased over the years. In addition, mortality showed a significant increase in this very heterogeneous group, which mostly includes ventricular arrhythmias. Ventricular arrhythmias, induced by ischemia and/or heart failure, are likely responsible for both hospitalizations and increased death rate.
In the present study, the number of hospitalizations caused by stable CAD remained at a comparable level, with a slight downward trend in recent years and a decreasing 12 -month fatality rate. A trend concerning the frequency of hospitalizations due to stable CAD that was demonstrated in our study is comparable to the situation in Europe.
1 It is probably the effect of improvement in primary prevention. The lower death rate observed in our study corresponds to the reports of other authors. 22, 23 The prognostic improvement most probably results from the significant progress in pharmacological treatment years for most CV diseases.
3,10 This is likely due to the implementation of more precise diagnostic methods and more effective treatments, including invasive interventions.
It should be noted that heart failure, atrial fibrillation, coronary heart disease, and acute coronary syndromes constitute over two -thirds of all admissions. It is not surprising that patients with heart failure, who have a high hospitalization rate and a 12 -month mortality of over 30%, constitute the most challenging group. In the present analysis, the number of hospitalizations with primary diagnosis of heart failure increased up to 2010 and has remained stable since then. Similar trends were described in the registries in Sweden, Germany, and the United States. [11] [12] [13] This tendency was present despite the increasing prevalence of heart failure caused by population aging and more effective treatment of acute myocardial infarction, resulting in survival of patients with left ventricular dysfunction. No increase in the hospitalization rate may be due to a shift of care to outpatient clinics. Still, the mortality rate in this group remains high although large discrepancies can be seen between different analyses. This may result from different enrollment criteria, age distribution, and the level of adherence to guideline -based therapies (including, for example, implantable electrical devices).
14-17 Thus, when analyzing treatment effects and prognosis, numerous aspects such as the heterogeneity of populations, management options, logistic solutions, or financial potential should be taken into consideration.
Atrial fibrillation is the most frequent cause of arrhythmia. It is known from the Framingham the years. This increase can be explained by increased awareness of the problem, more accurate diagnostic methods, but also by the increasing number of implantable cardiac devices. In--hospital and 12 -month mortality in patients with infective endocarditis has not changed over time.
Study limitations
The primary diagnosis reported to the National Health Fund according to the ICD codes represents the most serious condition and the primary cause of admission. However, the reporting systems are not uniform, the number and order of diagnoses may be subjective, and it is possible that not all relevant diagnoses had been reported. Moreover, the classification often does not specify the subcodes of individual diseases, making it difficult to exactly specify all diagnoses. Similarly, it is not mandatory to report the information on clinical characteristics, including comorbidities, so the available data in this respect may be unreliable. Therefore, we decided not to include them in the analysis.
Summary This paper presents a comprehensive analysis of 956 634 hospitalizations of patients diagnosed with a cardiovascular condition in the years from 2006 to 2014 in a province inhabited by 4.6 million people. The analysis is based on the data from the National Health Fund. All patients older than 18 years were included, without an upper age limit. We showed important shifts in hospitalization rates and mortality (in -hospital and 12 -month) in patients with different cardiovascular conditions. For the entire population, unadjusted mortality rates remained stable despite increased patient and increased use of revascularization in properly selected patients.
In patients with myocardial infarction, we noted a slight decrease both in the number of hospitalizations and in the 12 -month mortality. An important reduction in the number of deaths over the years was confirmed in the Polish Registry of Acute Coronary Syndromes (PL -ACS), both in patients with ST-and non -ST -segment elevation myocardial infarction. This effect is a result of almost universal application of primary percutaneous coronary interventions in this patient group. 24, 25 Importantly, despite the downward trend, a relatively high 12 -month mortality still remains a problem. The efforts to improve this situation have been undertaken, including integrated care, aimed at shortening of the time from symptom onset to intervention.
It should be noted that the number of hospitalizations of patients with arterial hypertension is decreasing. Most likely, it is associated with a better effectiveness of outpatient treatment.
In contrast, the number of hospitalizations of patients with aortic stenosis is increasing, as a natural consequence of the increase in life span. This phenomenon was observed by other authors as well. 26, 27 The number of patients with pulmonary embolism is alarmingly increasing. Such trend is in line with observations in the American population.
28
It should be emphasized that the prognosis (in--hospital and long -term) of patients with primary diagnosis of pulmonary embolism is still highly unfavorable, despite continuous improvement.
In our study, the number of hospitalizations with infective endocarditis increased by 40% over age and shorter hospitalization time. This is possibly due to a better access to cardiology departments, highly specialized procedures, and better secondary prevention. However, we identified a number of entities such as pulmonary embolism, infective endocarditis, arrhythmias, heart failure, and stable CAD that still require considerable attention from health care managers and medical professionals. Joint activities in these areas should lead to further improvement in the prognosis of CV patients.
In conclusion, between the years 2006 and 2014, in -hospital and 12 -month mortality showed a trend for decline in many disease entities, with considerable space for prognostic improvement.
